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Therapeutic effect of indole-3-carbinol on pig
serum-induced hepatic fibrosis in rats
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Abstract: This study is to investigate the therapeutic effect and mechanism of indole-3-carbinol (I13C) on pig
serum-induced liver fibrosis of rats. The liver fibrotic model of rats was induced by pig serum. After models
were successfully established, rats in the treatment groups were administered with 13C through intraperitoneal
injection or curcumin by intragastric administration, daily for 17 days. Hepatic hydroxyproline (Hyp) content
was measured. The liver histology and immunohistochemistry with a-smooth muscle actin (z-SMA) were
assayed. Hepatic stellate cells line, HSC-T6 was incubated with different concentrations of I3C (25, 50,
and 100 pmol-L™") for 24 h.  The effect of I3C on cell apoptosis was identified by FITC-Annexin V/PI double
labeled assay. And the mRNA expressions of Bax and Bcl-2 were measured by real time RT-PCR.  The results
showed that hepatic content of Hyp decreased by 13C treatment, as compared with the fibrotic model control.
Histopathological changes, such as steatosis, necrosis, deposition of collagenous fiber reduced remarkably
and the expression of a-SMA was significantly down-regulated in the I3C-treated groups (P < 0.01). Apoptosis
analysis showed that I3C significantly increased HSC-T6 apoptosis rate and the expressional ratio of Bax to
Bel-2.  The results indicated that I3C could effectively cure pig serum-induced liver fibrosis in vivo by inducing
HSC apoptosis and promoting ECM degradation.
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Table 1 Primers and reaction conditions of cell apoptosis related proteins

Reaction condition and GenBank

Gene Sense primer (5'-3") Antisense primer (5'-3") .
product size No.
Bax TGTTTGCTGATGGCAACTTC GATCAGCTCGGGCACTTTAG 95°C 10s;95 C 55,60 C 20 s, NMO017059
45 cycles; 104 bp
Bel-2 TCTGTGGATGACTGAGTACCTGAA  AGAGACAGCCAGGAGAAATCAAA 95°C 10s;95°C 55,62 C 20s, NM016993
45 cycles; 129 bp
GAPDH TAAAGAACAGGCTCTTAGCAC AGTCTTGGAAATGGATTGTCTC 95°C 10s;95°C 55,59 C 15, NMO017008

45 cycles; 107 bp
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Figure 1 Effect of indole-3-carbinol (I3C) and curcumin on liver histopathology in pig serum-induced liver fibrosis of rats (HE staining,
magnification 200x). A: Normal control; B: I3C control; C: Fibrotic control; D: Fibrotic + I3C (12 mgkg '); E: Fibrotic + curcumin

(200 mg'kg )
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Figure 3 Effect of indole-3-carbinol (I3C, 3, 6, 12 mgkg )
and curcumin (200 mg'kg ') on liver collagen percentage in pig
serum-induced rat liver fibrosis by semiquantitative analysis using
a Medical Color Image Analysis System. n=4, ¥+s5. "P<
0.01 vs normal control group; 2 < 0.01 vs fibrotic control group

Table 2 Effect of indole-3-carbinol and curcumin on hydroxy-
proline in pig serum-induced liver fibrosis of rats. n =8, ¥ =s.
P < 0.01 vs normal control group

Group Dose/mgkg ' Hydroxyproline/pg-g '

Normal control - 187+ 15
Indole-3-carbinol control 12 177+£26

Fibrotic control = 266 + 59
Fibrotic + indole-3-carbinol 3 225+ 52
6 217£59
12 215+ 45
Fibrotic + curcumin 200 226+ 23

Figure 2 Effect of indole-3-carbinol (I3C) and curcumin on liver collagen secretion in pig serum-induced liver fibrosis of rats
(Masson’s trichrome staining, magnification 200x), A: Normal control; B: I3C control; C: Fibrotic control; D: Fibrotic + 13C (12

mg-kg’[); E: Fibrotic + curcumin (200 mg-kg ")
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Figure 4 Effect of indole-3-carbinol (I3C) and curcumin on expression of a-smooth muscle actin (a-SMA) by immunohistochemistry in
pig serum-induced liver fibrosis of rats (magnification, 400x). A: Normal control; B: I3C control; C: Fibrotic control; D: Fibrotic + I3C
(12 mg-kg™"); E: Fibrotic + curcumin (200 mg-kg™")
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Figure 5 Effect of indole-3-carbinol (I3C, 3, 6, 12 mgkg ) b
and curcumin (200 mg-kg ') on expression of a-smooth muscle g
actin (a-SMA) in pig serum-induced liver fibrosis of rats by B (sl
semiquantitative analysis using a Medical Color Image Analysis *
System. n =3, x5 P <001 vs normal control group; I—T—l
‘P< 0.05, “P<0.01 vs fibrotic control group 0 FE s - ;
0 25 50 100
13C/ pmol-L™!

4 r 13C MAFA AR HSC-T6 40 A TR #20A Figure 7 Effect of indole-3-carbinol (I3C) on the ratio of Bax
41 13C X HSC-T6 (MAATEMEN FITC- and Bcl-2 mRNA expressions in HSC-T6. Cells were cultured
Annexin V/Pl X E {0 5 E‘]ﬁiﬁﬁﬁﬁﬂ&*ﬁﬂﬂ%%ﬂ with I3C for 24 h. Then, Bax and Bcl-2 mRNA expressions
. 13C AbEE HSC-T6 4iM 24 h J5. %4 HSC Vi in the cells were determined by real time RT-PCR. GAPDH

) I .
expression was also analyzed as a control. n=4, y+xs. P<

ToHA (8.6+1.1)% (B 6A), 1fi 25 pmol-L ™' 13C B AJ 0.05, P <0.01 vs control group
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Figure 6 Effect of indole-3-carbinol (I3C) on the apoptosis rate of HSC-T6. Cells were treated with I3C for 24 h. Then Annexin
V-FITC and propidium iodide (PI) were added as described in the manufacturer’s instructions. A flow cytometric analysis was
performed to quantify the percentage of live and apoptotic cells. A: Normal control; B: I3C (25 pmol-L'l); C: I3C (50 pmolL™Y;
D: 13C (100 pmol-L ")
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